Recently Guttman and Naylor (4) and Cohen and Kass (3) described a simple method for quantitative urine culture by the use of a microscopical slide covered with culture medium, which is dipped into urine samples. This method proved to be reliable, easy, and practical, becuse the slide can be sent in by mail. One of the advantages of the dip-slide method is that exact counting is unnecessary because the inoculated slide is compared with a standard photograph of a series of dip slides prepared from 10-fold serial dilutions of a culture of Escherichia colt. One other advantage is that both sides of the slide can be coated with a different culture medium, which enables the evaluation of contamination of the urine specimen when a nutrient agar is used in comparison with a selective culture medium. The dip-inoculum method is ialy suitable for epidemiological investigations on urinary-tract infections and as a screening procedure when delay in delivery of urine specimens to the laboratory is likely, and therefore particularly useful in general practice and antenatal clinics (4 Two methods of inoculation were employed. (i) Seeding 0.1 ml of urine or culture dilution is performed on the well-dried surface (12, 16). The inoculum is distributed with a stainless-steel spreader.
(ii) Inoculation with a calibrated bacteriological loop (2, 5, 6 ) is done on a similarly well-dried culture plate.
Technique of surface drop method. Culture plates to be inoculated should be well dried shortly before use. By means of a noncalibrated sterile capillary pipet one or more drops of urine or bacterial culture are dropped onto the surface of the horizontally placed plate. The plates are left uncovered and exposed to the air allowing the drops to dry (approximately 0.5 hr). After overnight incubation for approximately 18 hr, the results are read in comparison with a series of standard photographs obtained from 10-fold serial dilutions of known bacterial concentrations. When single drops are applied, a 4-inch (10-cm) standard petri dish can be inoculated with four different specimens.
The aspect of bacterial growth is judged by the edge and the central part ( is done in five categories, in which grade 0 means no detectable edge and in which grades 3 and 4 are compatible with a bacterial count of 105 or more microorganisms per ml. Occasionally a bacterial count of 105 shows an edge grade 2.
In most instances an edge grade 2 is found in bacterial growth which yields 104 up to 105 microorganisms per ml. Occasionally an edge grade 1 is found for counts in the range between 104 and 105 microorganisms per ml and could therefore erroneously be judged as a count under 104 microorganisms per ml. Counts under 103 microorganisms per ml invariably show an edge grade 0.
The central growth pattern varies between loose, separate colonies and massive growth without holes. In the range between 104 and 105 microorganisms per ml, confluent growth of two or three colonies is seen with large spaces between colonies. Increasing counts show massive growth with small spaces in the range of 105 bacteria per ml. Counts over 106 bacteria per ml are solid. The combination of the central growth pattern and the grade of the edge is more decisive for a final count than either one alone.
Because Fig. 1 was obtained from cultures on MacConkey Agar, the evaluation of bacterial counts on Endo Agar involved the preparation of another series of standard photographs, since spreading of the drop on Endo Agar is less pronounced, a relatively higher colony count would be found when Fig. 1 is used as a standard for cultures on Endo Agar.
The size of the drop has hardly any effect on the reading (Fig. 2) . In this example one to four drops were dropped onto one MacConkey Agar. This was tested for different bacterial concentrations, different culture media, and different species of bacteria. The growth pattern of different species of bacteria was shown to be essentially the same with regard to the counting method (Fig. 3) .
RESULTS
The reliability of three count methods was evaluated for three different technicians ( compansons. This would mean that, for any experiment applied here, a one tube or 100%c difference in a series of double dilutions would be significant at the 5 % -level. This is about as accurate as can be anticipated for, e.g., a serological procedure.
To determine the influence of various culture media, 291 urines of outpatients were cultured on both blood-agar plates and MacConkey Agar ( Table 3 . In general, on Endo Agar, slightly higher grades were observed because the drop spreads less on the surface of this medium. Therefore the standard photographs ( Fig. 1 ) cannot be applied as such to Endo Agar.
Urines (452) yielding E. coli obtained from female outpatients were counted in duplicate with both the standard loop method and the surface drop method ( Table 4) . As judged from the standard loop method, yields of less than 104 microorganisms per ml can be decided to be truly negative, counts between 104 and 9 X 104 bacteria per ml to be doubtful positive, and counts over 105 microorganisms per ml to be truly positive. In a similar way, the five edge grades were divided, whereas screen grades 0 and 1 were considered to be negative, grade 2 to be doubtful positive, and grades 3 and 4 to be positive. Four or 0.9% of the urines gave higher values on screen in comparison with the standard loop count. On the other hand, 3 or 0.7% of the urines were negative on screen but yielded a bacterial count between 10" and 105 mnicroorganisms per ml. These three specimens could therefore be In the women, these percentages were 9.4 and 2.3, respectively. Contamination was observed in urines of 0.6% of the men with counts of 104 or higher and in 3.1% of the women. DISCUSSION Essentially the method described here has the same advantages as the dip-inoculum method of Mackey and Sandys (11) and the dip-slide method described by Guttman and Naylor (4) and Cohen and Kass (3) . However, it is somewhat more "clean" because contamination of containers for mailing and the runoff of the excess urine on filter paper are avoided. Because calibration of the drops is not necessary, commercially available capillary loops can be used (even without sterilization, since air contamination is very rare). The use of Fig. 1 as a comparative standard allows the inexperienced observer to make sufficiently accurate estimates of the bacterial count. Following the principle that counts of 104 or more should be repeated by obtaining a second urine sample within 1 week after the first collection will eliminate false positive results. Of 452 urines, only 0.7% were negative "on screen") as judged by the edge of the drop and yielded counts between 104 and 105 microorganisms per ml as determined by the standard loop method (Table 4 (Table 5) .
These low figures are most likely the result of the application of MacConkey Agar and Endo Agar and are comparable with the results of Leigh and Williams (9) . Preliminary results in this series of random people show that of those having positive cultures (105 or more colonies) 80% were reproducible in a second urine sample collected within 1 week of the first urine sample. All of those being obviously contaminated and having counts of 104 or more colonies were similarly contaminated when repeated. Of the positive urines, 80% from this population sample harbored E. coli, and, between 10 and 14%, Enterobacter species. It therefore seems likely that washing of the external genitalia is not strictly necessary, which facilitates the procedure considerably. Further details of this survey as well as a comparison with other culture media will be published later.
